according to Figure 1 . ESI-TOF mass spectra were recorded with a Micromass LCT instrument coupled to an Agilent 1100 HPLC. HR-ESI mass spectra were recorded with a Thermo Q Exactive Orbitrap coupled to a Dionex UHPLC. Size-exclusion chromatography was performed on a Pharmacia Äkta Purifier 100. The reactions were monitored by thin layer chromatography on coated aluminum plates (silica gel 60 GF254, Merck Darmstadt). Spots were detected by UV light or by charring with a 1:1 mixture of 2 N H2SO4/0.2% resorcinol monomethyl ether in ethanol.
Synthesis of conjugate 4
Figure S1: Deprotection of 1, enzymatic elongation and conjugation of azide 2.
a) Deprotection of 1
To a solution of nonasaccharide 1 [B] (100 mg, 31 µmol) in ethyl acetate (444 μL) a solution of NaBrO3 (70.4 mg, 467 μmol) in water (1.55 mL) was added. A solution of Na2S2O4 (85 %, 79.5 mg, 388 μmol) in water (2.98 mL) was added dropwise over 4 min and the mixture was stirred vigorously for 26 h at room temperature. The mixture was diluted with 35 mL of dichloromethane, quenched with 10% Na2S2O3 (200 μL) and extracted with water. The combined organic layers were dried COMMUNICATION (MgSO4) and concentrated in vacuum. The residue was dissolved in n-butanol (3.1 mL) and ethylenediamine (820 µL, 12.3 mmol) and stirred for 6 h at 80 °C. The mixture was codistilled with toluene and concentrated in vacuum. The residue was dissolved in acetic anhydride/pyridine (1:2, 4.15 mL) and stirred at room temperature for 16 h. The mixture was codistilled with toluene and dried under high vacuum. The residue was dissolved in 200 mL of dichloromethane and extracted with 200 mL of 1 M HCl and 2 M KHCO3. The organic layer was dried (MgSO4) and concentrated to dryness. The residue was dissolved in methanol (3.1 mL), methylamine (40 % in water, 3.1 mL) was added dropwise and the reaction was stirred at room temperature for 5 h. The mixture was codistilled with toluene maintaining a bath temperature of 25 °C. The crude product was dissolved in methanol (6.2 mL) and precipitated with 18.7 mL of cold diethyl ether. The precipitation step was repeated twice. (C-6 2 ), 57.1 (C-2 5B ), 57.1 (C-2 5D ), 56.9 (C-2 5A ), 56.7 (C-2 5C ), 56.3 (C-2 2 ), 56.0 (C-2 1 ), 24.0, 23.9, 23.8, 23.7, 23.6, 23.6 (NAc) .
b) enzymatic galactosylation of 2
Nonasaccharide 2 (10 mg, 5.72 µmol) and UDP-Gal (21.0 mg, 34.4 µmol) were dissolved in 1.9 mL of sodium cacodylate (50 mM, pH 7.4) containing 1.9 mg of bovine serum albumin, 1.9 µmol of MnCl2, 1.9 µmol of NaN3 and 19 units of calf intestinal alkaline phosphatase (EC 3.1.3.1). GlcNAc -1,4-galactosyltransferase (EC 2.4.1.22, 240 milliunits) were added and the reaction mixture was incubated for 72 h at 30 °C. The pH was checked regularly and was maintained at 7.4 by addition of 1 M NaOH. After 72 h the reaction mixture was purified by gel filtration (Superdex ® 30, 16 x 600 mm, 0.1 m, NH4HCO3, 1 mL/min, retention time 82 min) to furnish the galactosylated nonasaccharide azide 2a (11.9 mg, 4.96 µmol, 86.8 %). Rf = 0.39 (isopropanol/1 m ammonium acetate, 1 
NMR experimental information

Pseudo contact shift measurements
The NMR spectra of the tetraantennary N-glycan derivatives 4a and 4b were acquired on a Bruker 600 MHz spectrometer equipped with a cryoprobe. The 1 H-13 C HSQC was recorded in the presence of Dy 3+ (paramagnetic ion, 4b) and in the presence of lanthanum, La 3+ , as diamagnetic reference, 4a. The glycan-metal ratio was 1:1. NMR spectra were acquired with 64 scans, 2k and 256 complex points in 1 H and 13 C dimensions, respectively at 310 K. Samples were prepared in 180 L of deuterated TRIS buffer (D2O, hexadeuterated TRIS, 50 mM, pH 7.8) at a concentration of the carbohydrate derivative of 1 mM.
Pseudo contact shift calculations were carried out by using a development version of MSpin software. The quality of the fitting between experimental and back-calculated values is given by the Cornilescu's Q factor, which is defined by the following expression:
The starting geometries of the N-glycan were downloaded from the GLYCAM web portal (www.glycam.org). Two conformations, gauche-gauche and gauche-trans, were considered for each 1-6 linkage obtaining four structures (gg-gg, gg-
gt, gt-gg and gt-gt).
The structures were refined with AMBER12 software. The carbohydrate was immersed in a TIP3P water box. Prior to molecular dynamics (MD) simulations an equilibration protocol was carried out consisting of an initial minimization of the water box of 20000 steps, followed by a 10000 steps minimization of the whole system. Then, the TIP3P water box will be heated at a constant volume until 310 K using a time constant for the heat bath coupling of 1 ps. The equilibration finished with 200 ps of MD simulations at a constant pressure of 1 bar. Trajectories were run at 310 K, with a decay constant of 800 ps and a tim e step of 1 fs. The overall simulation length was 3 ns.
Once the conformations were refined, the expected PCS for these geometries were calculated with MSpin software. First, 1
of the (1-6) linkage (Man(1-6)Man, was characterized by using the experimental PCS for A, B and C arms. The PCSs were back-calculated from the gg and gt conformers. The gauche conformation gave the best fitting for the (1-6) linkage. In a next step the overall fitting (A, B, C and D arms) was carried out. In order to properly calculate the magnetic susceptibility tensor, only the experimental values of the arms with restricted flexibility were considered for the tensor calculation (A, B and C) . The tensor calculated with this procedure was used to derive the expected values for the flexible arm (D) and infer the combination of conformers that better fit the experimental data that is 60 % gt and 40 % gg for the (1-6) linkage. The experimental and calculated values are given in Table S1 . Table S1 . Experimental and computed PCSs obtained from the combination of gg-gt and gg-gg conformers, the populations were 60 % and 40 %, respectively.
NMR-based binding experiments
The interaction studies with Datura stramonium seed lectin (DSL) were performed by addition of DSL to a sample containing 4b (D2O, imidazole buffer, 50 mM, pH 7) to a final concentration of 4b of 0.4 mM and a glycan:protein ratio of 15:1. HSQC spectra of the sample in the absence and in the presence of the protein were acquired on a Bruker 500 MHz spectrometer equipped with a cryoprobe at 293 K. The detailed comparison of both HSQCs was carried out by extracting and overlaying the rows of the different signals ( Figure S2 ). Both DSL and RCA120 lectins were purchased from Sigma Aldrich. 
STD experiments
RCA120 sample was prepared in 180 L of deuterated TRIS buffer (D2O, hexadeuterated TRIS, 50 mM, pH 7.8) at a concentration of 4b of 0.45 mM and a carbohydrate:protein ratio of 40:1. STD spectrum was acquired with 2048 scans and saturation time of 2 s. The irradiation frequency was set to 6.5 ppm. Control experiment of 4b without protein addition was acquired and the small background signals obtained were subtracted from the STD spectrum.
DSL sample was prepared in 180 L of deuterated TRIS buffer (D2O, hexadeuterated TRIS, 50 mM, pH 7.8) at a concentration of 4b of 0.2 mM and a carbohydrate:protein ratio of 30:1. STD spectrum was acquired with 2048 scans and a saturation time of 2 s. The irradiation frequency was set to 6.5 ppm. Control experiment of 4b without protein addition was acquired and the small background signals obtained were subtracted from the STD spectrum. Figure S4 . STD spectra. The signals with the higher STD percentages are labelled.
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